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except for one or more amino acids having been substituted, deleted or added, provided that this protein and its modifications can form 
through intracellular digestion, peptide fragments capable of binding to major histo-compatibility complex (MHC) class 1 antigens and being 
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m m m 

Wmtk^Tfi-ti) >^i*©gj®j&^i6£*L(Arch.Surg., 126:200-205. 1990) 

. * v ; -^&z\im^<D&mmi&&mWi-rzmMmw&.Tmi& cctd 

^IttJW^SC^Si^tlT^^CIiDniunol.Today. 8:385. 1987^ J. Immunol. 
. 138:989. 1987s Int. J. Cancer. 52:52-59. 19923P) 0 titz, T*ffifl&f£ 

^^L/Tt^-SCJ. Natl. Cancer. Inst. , 86:1159, 1994) c 

g ^&migmm&&.m-f z c t l tm ft t -t z ft^iz-o t «g i 

K*£oT#fc 0 -r^^)*>. CTLI*. T*B|&g!g{* (TCR) £ffl^T, 
Mla^^^^ K*<M*I8:®£itf5^&&{* (MHC) ? 5 X I iJtJUr 

?i -~> tz 0 
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»HBKl*iBC»a-r5 CttSsft«. 27(9):l034-l042. l995)o 

ZV>®&inM9 W^ft btti, I991^ir T.Boon £a<*Jja&TMAG 
E tZtt&tz* >'<91t2:\i h>"5y— rttM^feraiEUScience, 254: 
1643-1647, 1991K *fc*<D8U < o^OMttftlR? >'<?K*t$&tc 

4'STKHJE**lfcn0Hn:IB* T. Boon£«DHM&(J.Exp. Med. 

. 183, 725—729. 1996)twEi£S*iT^<5«k -3 II* EI7®4o(D*f^J 

IRS* £rc3SS*<IR»e.*is— Bo^/^KTfti, :o*f 

3V-OW.m$iM2>><tnt\;X\*. ±I2©M A G E x *©12«3S£l 
±©^(H-r5^r 5 U-*»J5fc-r<5 J. Exp. Med. . 178:489-4 

95, 1993). BAG E ( Immunity, 2:167-175. 1995)fc«fc UG A G E (J. Exp. 
Bed., 182:689-698. 1995)A<* *K ivTftfc* 5 y- -v«Bja**£TO$ti 

1 0tt*&3 0X8flttwU*5638LT:fc<s>-*\ 
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>' < 9M£ LT(i„ >-f— -If (J. Exp. Med. . 178:489-495. 1993) 
„ MART— 1 (Proc. Natl. Acad. Sci. USA, 91:3515. 1994). gplOO 
(J. Exp. Med. . 179:1005-1009. 1994). g p 7 5 (J. Exp. Med. . 181:799-80 
4. 1995)****). -tl^©iBfe^(i^fnfc^5y-vaBia^t»^a-^ 
>?ZtlTl*Z 0 8(|i£Me 1 a n - A (J. Exp. Med. . 180:35. 1994) 

&mmztitzt>\ MART- 1 i |r) — o^ih^Xtb -> fz a 

mmm iz «t k> mtz \z c t l \zwm «* n z mmtfim. ^ -fi- d -s i tr 

<£5-P©^W^lT*5 0 ^o^-^mj -©S^ttM^ yn^fti, 
Tte. 5?^^L^CDK4 (Science. 269 1281-1284. 1995). £-caten 
in(J. Exp. Med. . 183:1185-1192. 1996). MUM-1 (Proc. Natl. Acad. Sc 
i.USA. 92:7976-7980. 1995)*rt& S c CDK4. /9-catenin-Cli. 1 o© 

n ymmmtzjzo, komhc^x i fornix &m*u&ibvgm v. 
T^isjiegi^tiScfc-p^^So MUM-i -ei*. zzf&gtmzjiQ^ 

ttC*£LTl^*xX % CTLCSI^nii'^^Iti.iPl 5(J.Imm 
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unol, 154:5944-5955, 1995)*V 5 J -^*fflB&^ <=>l^££ *ITC > S D 
Ill^&teJii/TOifKfc $ tit t > So 

l (mn. mmmfetm-<z>mm(DV >'mfrt>w3L-?z>c>±y horn 

l&Z'fiOo oo't^T. CCD-try hOfflSS^ffl^TMiitiC^T"^ K&lftS 
U i^ii&tt^nv — T-ftfct^tifc®* $>'<r?=f- K£ N MHC 

(Science. 264:716-719. 1994) 0 

So KMK!^^ c DNA^RH U c DN S"<*H 
**i!LTl.^£t^lBte (W^tfCOS&fi&ttiOJcMHC I Ut fig it 

l ©Ritas- k .tax* y-— >y**03iLffi^ mmi/LiBLfi>'<*tt 

=>- K-T Sitfe? *#«t-r So £©:5*li«fc»K _L!E©MAGE> 
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tfs MART— 1 . g p 1 0 0. gp75 ©fcfe^*^ n 

^^tiTiN-SJlSS^^^^ K£3t3£. I^TrSfca6K&© 

ffl^So PCR. x+y?^7-^ *UfiB**tt£i::J:»)**<i; 

(Wx.liCOS«ttif)jr h5 >X7*^ MT-Itti:|gl$t, 
CTL©S(6ttCJ:»)«*iit«^^ K*^tfffi**H3Er«o toft, 
^7*^ K*£«tU MHC^X I l£Kli»^UTtt*i»tffli* 

K*rajE"*-*(J.Exp.Med.. 176:1453. 1992. J. Exp. Med. , 1 
79:24. 759. 1994) e HLA-AL -A0201. -A0205. -All. -A31. -A680 

1, -B7. -B8. -B2705, -B37. -Cw0401. -Cw0602 Si'CMHCOSCo^ 

Tfc»> (Imnunogenetics, 41:178-228, 1995). *ia^#%i: LTffijRta 

^"^"S^rSfcffll^tlSCEur. J. Immunol. . 24:759, 1994. J. Exp. lied. , 1 
80:347, 1994)o 

Si!Effi«©ttia*<B©&tt*i:©*ftCJ. Clin. Oncol.. 10:1338-1343. 19 
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ii^ffllSt*KE-4. *5C^li#{CKE-4if(F-r)«-^j2:U. £A:&KE-4K:fc^ 
TH^-r-5MHC^-5^ I K)^T'*5HLA-A260HC}6l^©®jR^^7'5 L K 
*Hit5CTL(HT, KE-4CTLt«:-r)*«t3tLfe (Cancer. Res.. 55:42 
48-4253. 1995)c 

o^ji>t> mm.&mt&tf: ya-i3«i&c % ke-4*^ <=>fip®! l/c cdna?^ 

r^U— ©*MM.?"5X5 Kt HLA-A26OlcDNA0*a^X.^5Xi K* 
h 5 >X7i^ h b>. h5>X7x^> h <::KE-4CTL£-fEffl 
IE-4CTL*<gtt<fc$*i^*^*IFN-r©SE^*-CW*L^^ U -— > 

(1) EHM : 107; 7 KEW*«t« * W^I, Xiif ©T 5 7 
1ME*J© 9 ■& 1 *> L < l**g&©T i J WB&im*ks X9zh L < tttflo $ 
ftfcSgJ* *3-Kt«DNA 

(2) K?iJ§^ : 2 0*IE5IJ^W5DNA, Xli^ODNAiX h »J 
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PJC.tOx MHC^^^I^i^bliS^T'^ K»r£"T&oT *©*££:{# 

(3) Ui2 (1) (2) IBteoDNA^W^^i LT^W^Sg 

His 

(4) Bute (1) £tzli (2) IE«eoDNA«-Wt--&^^r^X $ h\ 

(5) mtZ (4) IE«©^31^5X^ KCkoTJBKIEiftsnysJBKIE* 

(6) MIS (1) (2) E«ODNA*fB^L/TiS*n*»aH«: 

(7) 1582 (6) iEfS©* KTiot, M 
H C ? 5 X I StJltSS^ bTT«liaic«k 5Bli$n»*lt«KtlH/<r^ K x 

(8) e?u#-ff : i©7; ;mmmv>mi 4 9&~s&7 5 7& % 1*736 

ft~~Sfl7 4 4ft> 17 8 5&-17 9 3&. Xltne 9 0ft~3&6 9 8fe 
©T^KE5ijo^«Xtt-«*«-i-5^^KT*S. BfjfE (7) IE« 

(9) 1512 (6) IE«©M5Bift/! Sf N huIB (7) titzi* (8) E 

(10) iJlE (6) iet&©ffi&i/tll*>^fS s *fcttB3E (7) *>L< 
(1 1) E^'JM : 2©iggE?iJ^£#SDNACD=i-7 ; ^ >rE?iJ3:*: 



s 
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*%B§®DNA<i. mmtemmtKm? >'<?m*=>- k-t s ?k 
**»<*h % (tztiL^ mis .zumm? 

DNA^Ifi: (tfifc'U SDNAfcitFDNA^^ibTil^n 

;X^t>L< fitting jfj AJ&fcHCffai! 

Molecular Cloning: A Laboratory Manual^ 2 KS^ 1 - 3 # Sam 
brook. J. Cold Spring Harber Labolatory PressfcBRg New York 19 
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'fXtSDNA^HftJ <tti. #J;LtfBiIiE ©Molecular Cloning KfE«© 

li. fllx.^ 6xSSC ( 2 0 x S S C li, 333 mM Sodium 
citrate. 33 3mM NaC 1 *iK-r) . 0. 5 % S D S 

o. i xssCs o. 5%sd sommtp-ee svizt&c&i-z 

P. 148-151. ^>®*±. 1 995^, Kie«©&#^£f&-r 0 
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%mfr#>Z>-J5i&£ L-Tii. +*rf* ^mmtzm&Kfm'&.KZ 

^StS-feJ-S*^ %fz\,±9S.mth^7L^> C £ tr«k K> MH C ? 

i tnMKm&zikzz tvms&mmiz'*-?* t f mxr&»m$it > oo- 

LT> 51 Cr-C^g|t^^r^ KH**te*ffl^S^SS (Int. J. Cancer. 
58:317(1994)) t>mmT'£Zo ZZ~C^ B«f STWISi LTtt % CTL 

NA^J9r-^L«a§art{c«A^"S^ft<i: LT<i. O-f^x^? ^ — Jc«t 5^ 
ft *5«k (BiH-9--ri>X, 1994fp4£-*t, 20-45H. MnM 

m. 36(1). 23-48(1994). £i*E4Mtt?ij. 12(15), (1994). HXVZtiq, 

#v fr*^ ft 1) ^-O^x. 'yy fx-}-* vl/X^©DNA0-OU 

X Xli R N A ^ -r yl/xjr d N A «•ffi*■jA^-p3^A-r Ss&ft *<$£tf 

&*L£ e £©4jt\ UhD")^;i/^ Tfyf^yl/X, 7r/K3 l )'i' ;U 
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*fgB;§©DNA£f||girE25l<h LTttffl Kli^ DN A£iS3£{*|*9 
lw3?A"TS in vivo&> fcjltfb h^£*>S:fIff>i|ffl||§£-$£^L{*:^-CDN 
A&tMBl&lw9AL*<Z>tt|g&#ft£5g-0- ex vivo&#<&S (Bfi-*^ i 
1994^4^-^. 20-45H, JlfflW*. 36(1). 23-48(1994). H&E# 
*tfU. 12(15). (1994). feck^cn^O^lffl^iK^) 0 in vivo&rfXJ;*) 

^tt&^ig8&jrJ;*5J8:%;**i*§* 0 »1L IML J£T. S5 

If. -5* — «Wlctt#Sftdc»-c***5Si«0 

ic^o ^^©DNA^M-r^y^y-Atfctiitm^usjiy- 

A (-tr>^*-r/UX (HVJ) -U#V-«Mp) Kfc^Tte. MfflL 

So 

8WJ«*»©**9J©DNA<D£«tts feftltt©££* M©fp&. 
^tr«t DMSSSE-f *C ilHt. 0. 0001»g~100mg x iff £ L 

< \*Q. 001mg~10ng©:fc&iy3©DNA£ s akBttl^l/ttfl I! 1 EHft^-J-s 
©*<Jif£ 
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^©Molecular Cloning m<Z>& < (D^M^XM.^m^^xm.mir^ c £ 
#T££ 0 36g3-ii'fcl*DNA0±*C x *£3?£#JSl'r5:7 p n ^--^ 
?>J (0>Jx.li\ trp N 1 a T7. S V4 O^SB^n*-^-) ^©#J 

»ae?*ftJnLx amnc^^- (Wx-ispsv-s poRTi^i*) 

Kffl*a&ti'C:£lCJ:»K *£lBISrt-C«igU «tg-r-5^7-5X5 K* 

mz.mm.^(o&fc.=?-mAmL uti^ y ^se^^^^A^ deae-t 
**h^>su fracoi'Xft 3&si£&(t(* N ig^nci^jtfi-cig 

» 6 ft*® ffSUR * < ? k 14— » Wtt&fl^ttjfr ft tc J: o T^St^Ssl-r 

£t\ PCR, x+y7^7-l?, «!IB»*«ifirj:»}«l*tt-5->fX 
<ommVim.9 >^^W^=i- K"r5DNA©lffJt*f&«ffc % HuiSOJ; 
Igl^i'^-CjfAU ffi3lii/tl!£tl^-f SMHC ^7 I ttDSt*3- K 

i^ss («A«cosiwa/x4r>ic h7>x?i? klt— attiriss* 
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X U C T L ©SC^P^S c t/i E \z «k t>mmin.fij>^zf?- h'&Rfc-tZ 
(J. Exp. Med. , 176:1453, 1992> J. Exp. lied. . 179(24)759. 1994) 0 

HLA-A1, -A0201. -A0205. -All. -A24. -A31. -A6801, -B7. -B8. 
-B2705. -B37. -Cw0401. -Cw0602tt <b*©MH COSlColvfli. L 

S^SkflK^ttSCEur. J. Immunol., 24:759, 1994^ J. Exp. Med., 1 
80:347, 1994) 0 

t z. ?>T'. MHCtrii^^x I titJgUsi^Mr * 5 X I I tail *>#2E-r«5 c 

5Cii<at>tlT^5 (J. Immunol., 146:1708-1714, 1991) „ 

*^BfJ©#r&ttJII£5i;lI^ >'*?m&&i3 L <?)? a--^?(Df&pjizmK 
_hte©4D#MHC^5X I I JfcJBte^SffiJlSEUg'*:/*- nio^Tfc 



mz^ TmmtcDs.fBmzm^itrim^.zf^- K©&ma> *si>ti» 

CI©lilCLT&£<*F*lSlffigJiitigl^:/f- Klix iiST©^:/?- MtmiZlo 
^T*Qt>nT^-5^jST'aS!3t-r^C <t*<-C#S 0 "Peptide Synth 

esis", Interscience, New York, 1966^ "The Proteins", Vol.2, Academ 
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ic Press Inc. . New York. 1976, P^T*^ K£-fi£J *l# (#0, 1975, 

ftH^:/-?- Ki LT<±. ^lcpg^$tL-5 t>©T'li/j:«,>*N\ 0V*.(*E5I#-^ 
: l©7£y»E*l©!&7 4 9tt~J(S7 5 7tiU I7 3 6fi~^7 4 4&, 
JS7 8 5ft~lg7 9 3 flu m6 9 0fi[~6 9 8ft©7 * y KE?iJ©£S&X 
li— »**-TS««ifcBi^^ K^tf 6*i*o *?*U<fcU 9<I©7* 

EMM: I0g7 4 9ft-!I7 
5 7ft. SS7 3 6&-I7 4 411^7 8 5&~ljl7 9 314. ^6 9 0& 
~6 9 8ffi©7 £ y»S^6tt5W K*«l*l=#* ttfc. *9J 

: 1©S£ 7 4 9&-J&7 5 7tt®7i;itE^^/ ( i:Myf k** 
P7 49~757J ©<fc o irBg-r*§£*<fc.5 0 
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#wimfc*h*t* mmum**-?* vfommm tit, mzommvt 
<d-bot i ;mnmzm&, x^L<unna^mm^ 

%o mftttKit, mvm^ ion smmmom a 9&~ig7 5 7&, 

^7 3 6M7 4 4ffi, 07 8 5ft~m7 9 3&, Xli*6 9 0ffi~* 

6 9 8&©r s ;wtmii<D±t$xi±-&zm?z*mji<Dmm&im'<7i- 

KKfct>T. 07 4 9&~m 5 7fi[. 07 3 6&~07 4 4&. 07 8 
5&~07 9 3tfc. XW06 9 Oft~f 6 9 8ft©7 i J IfcE^rj©*©- 

m&tL-at, jf*L<« > EssiJt/i^^^ k©9 ^tctl tcom&tz 

Lfc&©*<3*»:ft>*iS (Immunol. 84:298-303, I995) c ^y-vcDffijg 
£tI!*>'*?K-C&SgplO0 ©ia^^f- KK&OTIi. MHC?5x 
lin.mt<om&®tfL<DT i SM&&&-fZZ.Hz < }:i)^ MHC^x lift 

i**in vitroTW» St^^^^ KC**W»tt C T L ^<t t> & < 

^$tl-5C«i:*<fB#$nT^S (J. Immunol., 157:2539-2548. 1996) Q 

ftfrzmmm±, mm<D^^- Y^mzjiO^iz^m^smx-^o, 
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(E. T. Kubo t> •» J. Immunol. , 152:3913. 1994)o ffU Ltzm* © 

^■/f-KR*»tt. CTL *©££*i|#L-?-o N MHC^5 

-f/u£> -7 ^— ^gTa&£ft^&&ifcoa>£6©T7M^i/jix7^i/g s 

*WHrtFK*i^Ts r$t»J li. fl|x.tf N Antibodies: A Laboratory M 
anual. Lane. H. D. £jg. Cold Spring Harber Laboratory PresstbJK Ne 
w York 1989^^<t-|CiB*©^Ti£{rj;»)SBH^S!!^tx6o WS> USSSt 
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A> 7n h& N tt^SSfl^fe (RIA), »3K^Sfid^5S (E L I S 

n* fco 8 ««£U:** £«E S D N L < D N A IZHtte-f * R N A J 

tli. 2*tSDNA©T:^*>Xg|©DNA£^l*^©T>^-tr >x$g 
OD N A JCS>ffC^"i RN ATfeoT 8i£SJ£(Jb© feO (JBO\ T>^-tr> 

/^e^3- K-rsiSfK^oMieyij^-sicLTDNAi bTMii-rs*^ 

£^teC©DNA£T>^>x©|S]£KigSt:r-5x? KK«*-i4tr z. t 
T-RN A £ LT85!ifrS d <t*<T*£ 5 0 

: 2<£>*g£E5»ja>£*£-5DNACDu — -r -f >rE?iJ> 5' 7 > n — 
>^E?iJOl^n©ap^iDDNA»n-<hffi^^^E^J-C*.- 5 Tt>«l:i>^ > 

±E rDNAf l< W*©DNAKS*«;-r*RNAJ CD r-ft*$Jfctti*J 
OBIT* T>*4r>x*iJ:***u*f- K©fl;^WIM6ttil*-3) iLT 
li. DNA*^ttRNA©HISrt^O»(ftt*fctt||BiartT©3cStt*it 



18 



WO 97/46676 PCT/JP97/0W93 

K 7/^W^*7if - h^D&ON* ("Antisense SNA and DNA" WI 
LEY-LISSfU 1992 P. 1-50) #¥176*1* „ ftXRS 

- o^rj^fc «k o xmmvim. m®$i&m&%L z>-fctx\ ctli: 

«fc Sfff^SISti itfeCCTL ©ItJg^-jqj^J-r 5 z t i/j: *9 g E&g 
£**feM fctt^lTTSC <h*<T^So 

lis F"J^.jf8~2 0 0iSg©4>©jfr<g*i;r6*u $ * L< ttl 0-2 
5£X*<¥t:ft>n. ftiz&£ b< 14 1 2-2 5^S©t©^lf<itiSo 

£14. COT^f-b^x^Uz/^^U^^KOJff^Ll^S^tLTtt. m 
*tfl 0OTOii<fl^n, ff*L<B300-1 000ttiW 
£*U $ L< {4 5 0 0-1 0 0 0«£4<*ttf 6ti* 0 
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c 5 rnrnm. inM-io # mc # s «t ? icsnsa-r So 

^fK*<IMi:!IS«hs «*^«WCTL3&<J»spJ:<i«?t-r* 0 t 

i>a.'<> h t LTttx XiK (Clin. Microbiol. Rev. , 7:277-289. 1994)IC 
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lOOOmg. $?£L<f* 0. 001mg~1000nigT'*>»?. dtl&tfeB/J:^ Lj&Ji {I 1 

xftwommazmizf?- nm^z i n vitro -wmmtin. v >^<m^^ 
mfcm¥-±&fe&*%-tz-&mm!g.&&i&<Dmffimv i n vitro 

T'ig^U «»*lw*»|80«ana:K^^ Kt IT, #Jx.t*x n 3 6 
T749-757J. T785~793J. r690~69 
8 J toWMtt-lrZi-fl-Y*! O/ig/ml KttS J; KSn^U *M 

r J iaiB©iHM**jt^T3®©w***»)aSf o 3® 

B<DJM»rt*£ 1«H». *ttUlU >/<St@«U D. D. Kharkevitch 
Int. 3. Cancer. 58: 317(1994){rE«©^JIfi£oT. fflfl&^rSftSr&l 

je-t * d £ k j; *k *%Bj©aoijn:m^r KOCTL ©si^s&*<mtb 

«!S:(*<o#«E*tftttr*^rjacair*<*i/«»ti5 0 <t lt« % &g 

^yy B , (R i a) , m&se» 

(el i sa> . ar***i^45e*«iffift<itj:»)ais«^T#s 0 * 

H^lim^^t^*?. *fcMttBi ISajali^^^ 
K * fc li-e n & * a - K"T * D N A i ^ g JB <!> & j&BTftg ttM&s © 
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Ell©a)*KE-4. KE-3x TE-8:fc«fctm-9l*6itilg*IBJIS;|*£> Kuma-ltiS 
H8&£iHBt&#£-> HSC-4liPieSi9BJia»^> Bec-H4BJfBflai*^, KilG-Atefll 

mmmmmz^ R-27im3B«misi**^ kim-k KYN-i^^otflAK-stiiffjsii 

Cancer Ees. . 55:4248-4252(1995)©sEiUr«£t ^ *fi*$S!# 

H¥±go»c»»*ft* *M«i&mEHfctt*s c TL***o*iBi 

*8FSMBI&*£aHfcU KE-4CTL<i:^:gUTflI*K&SIU*: 0 &i!3SilfflBS 
**KE-4fc «fc OTE-4CTUi. < m« lT@113f, Itt&flr&t 

^X^imfit^W5£BlT(C <fc*i**i3fftMFERM BP-5 95 5 
*i«fcCFFERM BP-5 9 5 4T?aff£*ttTl*S ($KB : iv^ftfeqi 
fife9^5^2 3B) o TOiB©*S60«ftl=tJfel^ KE-4CDHLA?-? 

Xl»?0^^e>/*m\ HLA-A2402. -A260K -B54. -B60. -Cwl N - 
Cw3T'£SC ££5ti£Lfco 
#%ff>J2 

HLA-A2601 cDNAR CEHLA- A2402 cDNAg>j)g8¥ 

KE-4^&. tpmzm. Cancer Res.. 55:4248-4252(1995)©iB«C(*t^ 
HLA-A2601 © c DNA^il^^ ^-pCR3(INVITB0GENttl!)ICtt*ii/ / ^f 
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FiMifco ttzmm^mz^y)^ hla-a2402koi^ 

KE-4&jfec DNA^^y? 'J -CDf^Sg 

fcttCDZfu h^-wzm^ AWft®$mis£Z? oligo(dT)* ^ A 

ICckS poly(A) + mRNAOig$y^fT^Aio mRNAi^-A'-x^ ij 
^l-^X; K>*-rA(GIBC0 BRU±$a)^-ffll^^0^o h=J-;i/^fi£ 
I ^ SSSllNotlT y??-t Sail 7 ^^-^L/: c D N A £f£9S! L 
COcDNA^K^^-O^Xi KpSV-SPORTl (GIBCO BEL 
©#JP8B**NotI:fc «fc Z/Sall O-WKrgjJfi: l^^y-yg >Kefc fj-ggj* 

io-Rad*tSi!)£ffl^T25^F, 2.5k V<D&#T% H^Vl/XIl^ *>*M 
(Dip? DH10B/p3 ™-Jr;KGIBC0 BRUt83)jra*AU T> 

f->U > (SO^g/mD^^ti-LB^Jfid^/N*^ h t)7 h 
i+x % 0.5%NaCU pH7. 3)Tfflj|7*7Xi K*«IA $ *iTi^JB!glE8l 

■Y y^-7xn>- rO^i 

^^-7xD>- r (IFN- r )O^S(i > JL>^f^f U4 L.J T-y4?>f(E 
LISA) KcfcOffofco 96t> x^v-f 7 a^b- h izmmit$lft-t LTith 
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IN NaOH*MJDATRiC*«t±$#3fcaH !Bbfcffi(405nn)£il!|5£ L 
*:» iti*x^>^-- KOIFN- 7 tizzoizm 

mmmi 

KDNA©B«Ji£tTO«kai=lT-9A:o fcx T>e*>>;> (50#g/ 

ml)^r^ti-LB^JtfeOAo/c96^*^UlS^-r ^a^b- MO ») 
100fl©JBKIEtfctt«A];*.ttS&U *-/U2!§fc !)0. 25ml©TYGPN 

*&Hl(F. M. Ausubel CURRENT PROTCOLS IN MOLECULAR BIOLOGY, John 
Wiley & Sons, Inc. )©A o/cSiJ©96^ x^USt-T ^ o;/L< — M:H£ L 
T37^CT48l*M«« U H *> ©LBJ&ifto-r-f ? o r h Lfc 0 

h l J ifet&&(F. M. Ausubel €>fB N CURRENT PROTCOLS IN MOL 

ECULAR BIOLOGY, John Wiley & Sons, Inc. )C«fc OPSSS. Ltz a f y^n^ 
-/-^a*T?@JRL//i*aillx.^^^i KDNAtt, 50//l©20ng/ml RNase 
£#irlOniM Tris. Imll EDTA. pH7. 4»*T»» Lfco 

&8£3f*fflS&ifc©VA-13 fflBS(34t^&m*BB&^fgffi*Tx Ann. Med. Exp. B 
iol.Fenn.. 44:242-254, 1966)^ N U #7 * * >jiJl J; 9JBTF©«fc 9 IZ 
KE^cDNAOfflM^X; K<tHLA-A2601 c D N A ®m.&Z_-75 x $ 
F^mh7>X7i? hl/t. ^t>^s VA-13«ffl)l&*96^ i^ig 
? □7'L'- MO i^fcO7000M^:SOX.T. 100/zl©10% FCS££ 
t?RPMI 1 6 4 0mmm-V2Bf^m L*r 0 ij*7in >SSiBiCGIBCO BRL 

100jl#©KE-4 c DNA©Sa^x.-T^x5 K2 
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5/*li#%«2ir^UfcHU-A2601 cDNA®aM757> K10//K20 
0n«)i»35«lC#»JL,tei;#7*^^>a3K35tflOS^«70//lO30tfl 

4U fx^SfcO 10000«©KE-4CTL*fljjtT100tf l©10XFCSt25U/ B l 
ELISATSiJ^ L^o 

-4cDNA©fflM^X; KDNAtWbfc, *6l=±EtH*tt^ 
ST VA-13«BSS^©KE-4cDNA©*a^y^x- K<hHLA-A2601 cDN 
A©***.*-*** hWH5^7x^ Hfcf^ 5l#*l,TIE-4 
CTL<t©2g&iS£* m ^ KE-4CTL*<RJ6 UTii£ L*J§gft*©IFN- r © 
««*ff^»T»tt©r5^§ K*«RLfc„ C©^(CJ:*)KE-4cDNA 

s s c *. * Rwaaft *« •> & ltke-4 c t l msn * * r © 
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£1 



mvmm 


KE-4CTLj&<^£ L tz IFN- 7 & (pg/ml ) 


VA-13IBI& 


0 




VA-13«ffll!$ + HLA-A2601 


1. 


8 


VA— 13*Bfla + 6DI 


4. 


3 


V A - 1 3iffl«a + HLA-A2601 + 6DI 


2 4. 


0 


VA - 133ffll9a -H HLA-A0201 1 » 


0. 


9 


VA - 13*ffl8& + HLA-A0201 + 6DI 1 » 


3. 


0 



1) : £fc$£© iz £> Utt -jfz^ ^ -?<D HLA^ h5>77x? h Ltzt%& 
(h5>77i^ h L/:DNAIs HLA-A260K HLA-A0201*<200ng % 6DI# 
100ng©B#©x-:?) 



mmm2 

a*©*fflSStfc<fc *K KNA20I BCTEL-TEST, INC. *±Si!)£ffl(^-C R N A £-18 
9&lstz 0 5/ag©RNA**;i/i,7 5 b\ ^UATA-rfc KfiPSETTSEtt 
T^a-xm^S&*ffo^^. Hybond-N+ ±4 n >y >^U>(A 
nershamfrSDKfc^ @^Ufc 0 IE3raa8S©R N A Ko^TLU mRNA 
*@^L^rt?ig©y l/~?V> (CLONTECH *t§!!)£fflWi 0 ~z )\z s f-~7^ -4 A 
DNA^^'J >?^>X-r A(Amershani ttaSDtC *) x HSfe^J 1 ^ a — — 

i K6DI©#A£?US|5#£ 32 P-e^fSiLTDNA;/ 

©itfc^fPtfrOg&s p. 148-151 . *fl*t* 199550 ItftoT. * 
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#a*«ISRatjE«ta«t?l£l6ir|fillLT*J5s ift2. 5kbT 

&ZZ,ti}WMz>fr\zt£->tz (Ell) „ 

Mm$ll%9 y K1-&£gg>c DNA £ n- >cd^> p-^>y 

##^tJ3fr^L^KE-4**c DNA^-fT'? U-*T>lf5/y > (50 # 
8/«D ^LB«^J|S©^1/- H:tl>T3nr-*»fcH, Hybond 
-N+ t-fDW ^ri/XAwrshaittSDirSM-oru h3-;n;S£ 0 t, 
^--ODNA^?, S^L^o 3«t«2-CffifflUfc©tiqii6DI 

BSNo * I&tfS a l I T^IIlfcl, Ttfa-xnm.ifcWK£t)m& 
&*tltzcDNA(DM:Z&mmLt:o %)2. 5kbOcDNA*«8*iii 

K 3JC-Di%TDyeDeoxy Terminator Cycle Sequencing* y J» — +>jc. 
*v-*fcM) cDNA8»(D|til^i)5SLfc, 



27 



W0 97/4W76 



PCT/JP97/01893 



&BE?|J (8 0 OT ~ ygf) EPJ** : 1 ir^^- 0 

8?#r©*§m, S£?iJM : 2©«SS2?"Jte. ^ 5 J --?£*©gB3]©M 
ttlS^>^-^M©iie?<!:li*B|Hlttli/«C<\ Ittt -»fc 0 WW 

W En t r e z -r-^K-x£{£ffl 15?iJ#-5f : 2 Kfe« L*:*ggie 
^©t^S-fT^fc^JH. *f6BJ©*I£R?iJ©— SSftibK WashU-Herck EST 
Projects «fc VMWtZti. GENBANK Kgi§£ftTl><5t»#i:^Bj§©3ia3gcD 
itG^Fie?iJ, Accession No. R89163. R62890. R00027<h 9 0 K£Ub<Z>ffil* 
ffllHtt^^-rc <t*^^*N|i/i: 0 /c c No.R89163<il2?iJ1893~2267#. R62 
890lil£?ij2018~2389#, R00027liE?»J2024~2510#K*B^-r £ 0 L*>U 
Cft£©EE?iJtt#fgBj©^gE?ij©|j|M6rj K>«fc<9 3' ffl!l©«E?ijT';fc 

ttfcs _hfe©i£SE?!l#iS*£> ^7X> KK3£E.coli JM109K3SCAU 

*¥&w<D%imtzmmin.m.? >'<?m c dn A^^wtss^oii^ 

(*T'*£E.coli JN109(K3)£f812Ufco E.coli JM109(K3)1*. 2S?#c!SHo < 
1>S (SFIfcB : TO 9^5 £ 223 ; ^fES^ : FERM BP-595 

1) o 

JE^t hiligS (5fc*8lfllU © c DNA7-f ~7=7 U- (GI 

BCO BRL&S!!) •J-- , //LfctC^ &2. 5kb 

NA©lgSie5»J^^L/=i:w^. KWf^ : 2 ©igSE?iJ©Sfl 8 1214 
(JEStt h*fi*$T©lf!8 1 2&lt "T" 
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DNA1)<m&&3ititzm.&X-77X S. KK3i. HLA-A2601 ©cDNAj^ 

KB-4CTLfi<g£L L^IFN- r »" (pg/ml) 

VA-138MS + HLA-A2601+K3 14 3 9 
VA-13lfflBa4-HLA-A0201 2> -f K3 1 Q 

CTL*<^feL*:IFN-rS ('< -y * ^5 <5 > K) LSI Weft 

(h?>*y b LfcDNAf : HLA-A260K HLA-A0201*<200ng, K3*n 
OOngCDB^CD-r — 

1136014 

DNA^ffi*iAStL^^x.7-5X$ K 6 D I J: t) n Kilo-SequencefflDel 
etion Kit(^jgig*±®!)£ffl^T. gstf-CD^a b3-,nzftoT> MmVi 

5 K£*§fc 0 cnbo^xi vz-xmrnon-is? hn?, *xdh i o 

B/p 3 ™-tr>»KGIBCO BRU£)KI£AU Jg^ifeCDr u- h±T'ig# U 
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^JfetflJl lCie*8©^^JC«k *K VA-13«B)ia^HLA-A2601 cDNAi BiJfg 
•73*^ KDNA*^;l/h7 >X7i? hU 3l£«g^T N &h-5>x 
h<!:KE-4CTL<i:£*I&lgftU 4 KiEtfO^&trftoT. 

i£«&^©IFN-7 ^tlfc= c©e^ BS?iJ#-^: 2©iggE?iJ©2 2 
5 3SSKPI^U:y7X? KCDh5>X7 i ^^>h{rid; N KE-4CT 
U>Mi©IFN-7 ^^yStt^ggto^tltt^ofco SE-^T, E?IJ#-^ : 1CDT 
5 y KE^JfD 7 3 9#g©iS&^&©E?iJ£*i-r'5'<-/^ KHKE-4CTL^ 

£©ifn- r t^stta*** t^mztitio 

K^-s HLA-A2601 cDNAi& h7>X7x^ h L//cVA-13jfflfSlw/<^x 

SI Ufco 3 ©*£HI X E?iJM :l©r736~745_K T748-7 
5 7_U r7 84~79 3J ©7i J Stie^J^WT ^>^zfj- KiciFN-rR 

L-fc9T; yg^SS©^^^ K*£ttU RltlUwlFN-r«t*JStt*ill)eu 

= EWM : 1© T7 3 6-7 4 4J . r7 4 9~7 5 7J* T7 
8 5-7 9 3 J ©T S y*E9!l*Wr*^f- KdJ: Oa^IFN- rfl^S 
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KE4-CTUffl|fej&<g£ L^IFN- 7 S(pg/ml) 


VA-13/A2601 ,, 


T736-744J 


203 


VA-13/A0201 2 ' 


T736-744J 


44 


VA-13/A2601 


T749-757J 


183 


VA-13/A0201 

* 


T749-757J 


89 


VA-13/A2601 


T785-793J 


394 


VA-13/A0201 


T785-793J 


102 



l)VA-13fflaa{rELA-A260l cDNA£ h7>X7x^ h 

t LTVA-13*BJ&i:gtt -o *:HLA-A0201 cDNA£ h5>77xni 



7) ©ftiCi^^tltfcl), HLA-A24©Jj§£. 9Ti;mm& 
munogenetics, 41:178-228, 1995) „ 

* T6 9 0~6 9 8J 07i y StE5iJ^-rs^^^ K*£*&l,fc 0 *L 
T % HLA-A2402 cDNA*h7>77x? h UfcVA-13IMSK:><^X U 
HUf2t|D|t$/j:^^T- s KE-4CTL*>£©IFN-7 3§^7£& ; £Ili'-<fc 0 
4 J'^-^o 
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Si. 

>*A>* L/fcflBBS K KE4-CTUffl)iaa<g^ LfelFN- y g(pg/ml) 

VA-13 T690-698J 157 

VA-13/A2402" r690~698J 269 

VA-13/A0201 Z> r690~698J 166 

DVA-13&I8&KHLA-A2402 cDNA£ h"? i ? b Ltzm& 

2)*fH8£ LTVA-13afllia«CM/j:o^:HLA-A0201 cDNA£ (-5^X7x^ Kb 



S4<fc>K T6 9 0-6 9 8 J (Ot-ff- K*<. fi3B^^^ Ktbt 

^©5fc«Ifo U in vitro-CW» LTfitBR^HWtt C T L*<Sta»T'£ 

36-7 4 4.K r74 9~7 5 7J. T 6 9 0-6 9 8 J ®E?iJ^Wr 

U-M:*!)2xl OnfflflS/^t^^.k-plw^U. 10%FCS <tIL-2(10 
OU/ml)£^frRPM I 1 6 4 0^it6T'^#bfCo J&gttlwffllianBffiiK 

liIPi3&. XSIJiafcf (50Gy)Lfcm x 1 0 5 {i©*#illll 'J <»:*> 
I^BilieffiSStll^T'^ R10/ig/m 12jnx.T. 2[eie©fiJSi:*if ofco 
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r7 3 6~7 4 4J . T7 4 9~7 5 7J V>W.m*m*Z^zr=f- Klco 
^Ttt3Hia©W»*NSiaBD«. **JtoU >/<JjE*HJRU D.D.Kharke 
vitch<^^ Int. J. Cancer. 58:317(1994) CfE*g©^r o 5, CrT' 

^it $ n/cKE-4. & tfHLA-A P - * X a<A2402& A 2 T£> 5 «BIS<*K 
B-3*«&Mntt£LT\ «M»fitt*«3eLfc 0 5 K^cfo 

El 

r736~744J-C*<»Lfc KE-4 22.1 

pfctSlfll 'J >'<H KE-3 3.7 

r749~757J-CfHaiU^ KE-4 35.9 
jfclfflfll V KE-3 24. 2 



T736-744J ©£?ij£?rr S-^?- KTW» KE-4M: 
»<M$nfc*<. *ttS*JK©KE-3«flMiSntt3&NofcCt*xt, % KE-4*£ 
*WttCTL^«*$nTl^Sii:*<w*tiA:o T7 4 9-7 5 7J 

ft«&tt^R« £*lfc*< % KE-4KS* Lt «fc *> Sc^fteg^ft £ tl 
fc - £ * D-4Mt)« C T L $ tlTl > 5 C <h $ *t/ Co 

T6 9 0-6 9 8J oBE9U**-r«^r*- Kicoix-ctt, 3Islg©$iJ& 
©SU 3M»Jftltf W<»4EICL % 10X FCS. 50XAIM-V (GIBCO BRLftS!) „ 
IL-2 (100U/il) *£fcmiI-1640**ITJ&**a#fc e *5fi5<t|^ 
*©^raCT. M CrT*«*ftfcIE-4. &cm-13IM&*lf ttttl&i: LT 
*IS««FStt*«3ELfc 0 HLA-AD-*^*<A24©**-c**«HrA 
©3ttfi]fll*€>'; U |5l*iO^»-T 5, CrT^^$n^KE-4 x 
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R C5HLA-A a - ij X #A260 1 © * * t* to * H$m Mmfc ©QG-56*BJ!S £• m ftffl 
1_6 

r690~698jT**!l8fcU*: KE-4 24.7 

M#3M8jfiiy VA-13 13.8 

r690~698J-C$iJ*:b^; KE-4 17.7 
«yA^JftlU>/<^ QG-56 11.5 

mmm^mm 1 ) askm'; >'<j** r69o~698j 

©EM**"*-*^*- KT?*9»-r*££fc:J:»K WM**tJI&T?&SVA13*lia^ 

QG56*Bja«i»-r &&ttSttttsiii&M£&*<isa6 KE-4»rst ut 

5691 ©3ft* 
§5 0 
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mmtt: 1 

BE?iJ©g£ : 800 

h^av?- : mm®. 
&m<z>mm •. k 

: t h (Homo sapiens) 

#®«-g-riB-^ : peptide 
: 1. . 800 

^^mmutz^m : p 

Met Gly Ser Ser Lys Lys His Arg Gly Glu Lys Glu Ala Ala Gly Thr 

5 10 15 

Thr Ala Ala Ala Gly Thr Gly Gly Ala Thr Glu Gin Pro Pro Arg His 

20 25 30 

Arg Glu His Lys Lys His Lys His Arg Ser Gly Gly Ser Gly Gly Ser 

35 40 45 

Gly Gly Glu Arg Arg Lys Arg Ser Arg Glu Arg Gly Gly Glu Arg Gly 

50 55 60 

Ser Gly Arg Arg Gly Ala Glu Ala Glu Ala Arg Ser Ser Thr His Gly 
65 70 75 80 

Arg Glu Arg Ser Gin Ala Glu Pro Ser Glu Arg Arg Val Lys Arg Glu 
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85 90 95 

Lys Arg Asp Asp Gly Tyr Glu Ala Ala Ala Ser Ser Lys Thr Ser Ser 

100 105 110 

Gly Asp Ala Ser Ser Leu Ser He Glu Glu Thr Asn Lys Leu Arg Ala 

115 120 125 

Lys Leu Gly Leu Lys Pro Leu Glu Val Asn Ala He Lys Lys Glu Ala 

130 135 140 

Gly Thr Lys Glu Glu Pro Val Thr Ala Asp Val He Asn Pro Met Ala 
145 150 155 160 

Leu Arg Gin Arg Glu Glu Leu Arg Glu Lys Leu Ala Ala Ala Lys Glu 

165 170 175 

Lys Arg Leu Leu Asn Gin Lys Leu Gly Lys He Lys Thr Leu Gly Glu 

180 185 190 

Asp Asp Pro Trp Leu Asp Asp Thr Ala Ala Trp He Glu Arg Ser Arg 

195 200 205 

Gin Leu Gin Lys Glu Lys Asp Leu Ala Glu Lys Arg Ala Lys Leu Leu 

210 215 220 

Glu Glu Bet Asp Gin Glu Phe Gly Val Ser Thr Leu Val Glu Glu Glu 
225 230 235 240 

Phe Gly Gin Arg Arg Gin Asp Leu Tyr Ser Ala Arg Asp Leu Gin Gly 

245 250 255 

Leu Thr Val Glu His Ala He Asp Ser Phe Arg Glu Gly Glu Thr Met 

260 265 270 

He Leu Thr Leu Lys Asp Lys Gly Val Leu Gin Glu Glu Glu Asp Val 
275 280 285 



36 



WO 97/46676 PCT/JP97/01893 



Leu Val Asn Val Asn Leu Val Asp Lys Glu Arg Ala Glu Lys Asn Val 

290 295 300 

Glu Leu Arg Lys Lys Lys Pro Asp Tyr Leu Pro Tyr Ala Glu Asp Glu 
305 310 315 320 

Ser Val Asp Asp Leu Ala Gin Gin Lys Pro Arg Ser lie Leu Ser Lys 

325 330 335 

Tyr Asp Glu Glu Leu Glu Gly Glu Arg Pro His Ser Phe Arg Leu Glu 

340 345 350 

Gin Gly Gly Thr Ala Asp Gly Leu Arg Glu Arg Glu Leu Glu Glu He 

355 360 365 

Arg Ala Lys Leu Arg Leu Gin Ala Gin Ser Leu Ser Thr Val Gly Pro 

370 375 380 

Arg Leu Ala Ser Glu Tyr Leu Thr Pro Glu Glu Met Val Thr Phe Lys 
385 390 395 400 

Lys Thr Lys Arg Arg Val Lys Lys lie Arg Lys Lys Glu Lys Glu Val 

405 410 415 

Val Val Arg Ala Asp Asp Leu Leu Pro Leu Gly Asp Gin Thr Gin Asp 

420 425 430 

Gly Asp Phe Gly Ser Arg Leu Arg Gly Arg Gly Arg Arg Arg Val Ser 

435 440 445 

Glu Val Glu Glu Glu Lys Glu Pro Val Pro Gin Pro Leu Pro Ser Asp 

450 455 460 

Asp Thr Arg Val Glu Asn Met Asp He Ser Asp Glu Glu Glu Gly Gly 
465 470 475 480 

Ala Pro Pro Pro Gly Ser Pro Gin Val Leu Glu Glu Asp Glu Ala Glu 
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485 490 495 

Leu Glu Leu Gin Lys Gin Leu Glu Lys Gly Arg Arg Leu Arg Gin Leu 

500 505 510 

Gin Gin Leu Gin Gin Leu Arg Asp Ser Gly Glu Lys Val Val Glu He 

515 520 525 

Val Lys Lys Leu Glu Ser Arg Gin Arg Gly Trp Glu Glu Asp Glu Asp 

530 535 540 

Pro Glu Arg Lys Gly Ala lie Val Phe Asn Ala Thr Ser Glu Phe Cys 
545 550 555 560 

Arg Thr Leu Gly Glu He Pro Thr Tyr Gly Leu Ala Gly Asn Arg Glu 

565 570 575 

Glu Gin Glu Glu Leu Met Asp Phe Glu Arg Asp Glu Glu Arg Ser Ala 

580 585 590 

Asn Gly Gly Ser Glu Ser Asp Gly Glu Glu Asn He Gly Trp Ser Thr 

595 600 605 

Val Asn Leu Asp Glu Glu Lys Gin Gin Gin Asp Phe Ser Ala Ser Ser 

610 615 620 

Thr Thr lie Leu Asp Glu Glu Pro He Val Asn Arg Gly Leu Ala Ala 
625 630 635 640 

Ala Leu Leu Leu Cys Gin Asn Lys Gly Leu Leu Glu Thr Thr Val Gin 

645 650 655 

Lys Val Ala Arg Val Lys Ala Pro Asn Lys Ser Leu Pro Ser Ala Val 

660 665 670 

Tyr Cys lie Glu Asp Lys Met Ala He Asp Asp Lys Tyr Ser Arg Arg 
675 680 685 
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Glu Glu Tyr Arg Gly Phe Thr Gin Asp Phe Lys Glu Lys Asp Gly Tyr 

690 695 700 

Lys Pro Asp Val Lys He Glu Tyr Val Asp Glu Thr Gly Arg Lys Leu 
705 710 715 720 

Thr Pro Lys Glu Ala Phe Arg Gin Leu Ser His Arg Phe His Gly Lys 

725 730 735 

Gly Ser Gly Lys Met Lys Thr Glu Arg Arg Met Lys Lys Leu Asp Glu 

740 745 750 

Glu Ala Leu Leu Lys Lys Bet Ser Ser Ser Asp Thr Pro Leu Gly Thr 

755 760 765 

Val Ala Leu Leu Gin Glu Lys Gin Lys Ala Gin Lys Thr Pro Tyr lie 

770 775 780 

Val Leu Ser Gly Ser Gly Lys Ser Bet Asn Ala Asn Thr lie Thr Lys 
785 790 795 800 



K^JS-Sf : 2 
E^JCDg^ : 2527 

mwm : mm 
mom : -*« 

£?>J£>M : cDNA to mBNA 
^-tr-^-f ftJlsWiJi) : No 
7>3=--fe >X : No 

est 

: t h (Homo sapiens) 
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: s'utr 

tf&tiLM. : 1. . 38 
«**«3£Uf:^tt :E 

ftWl&m-fiZ^ : CDS 
: 39. . 2438 

: E 

&®Zm-?tE^ : 3' UTB 
ffSEffiS : 2439. . 2506 

W^L^r^rtt^ : polyA site 
?F£&g : 2507. . 2527 
tttteftJELfc^jfe :E 
EM 

GGTTCGGCGG CAGCCGGGCT CGGAGTGCAC GTGCCACTAT GGGGTCGTCC AAGAAGCATC 60 
GCGGAGAGAA GGAGGCGGCC GGGACGACGG CGGCGGCCGG CACCGGGGGT GCCACCGAGC 120 
AGCOGCCGCG GCACCGGGAA CACAAAAAAC ACAAGCACCG GAGTGGCGGC AGTGGCGGTA 180 
GCGGTGGCGA ACGACGGAAG CGGAGCCGGG AACGTGGGGG CGAGCGCGGG AGCGGGCGGC 240 
GCGGGGCCGA AGCTGAGGCC CGGAGCAGCA CGCACGGGCG GGAGCGCAGC CAGGCAGAGC 300 
CCTCCGAGCG GCGCGTGAAG CGGGAGAAGC GCGATGACGG CTACGAGGCC GCTGCCAGCT 360 
CCAAAACTAG CTCAGGCGAT GCCTCCTCAC TCAGCATCGA GGAGACTAAC AAACTCCGGG 420 
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CAAAGTTGGG GCTGAAACCC TTGGAGGTTA ATGCCATCAA GAAGGAGGCC GGCACCAAGG 480 
AGGAGCCCGT GACAGCTGAT GTCATCAACC CTATGGCCTT GCGACAGCGA GAGGAGCTGC 540 
GGGAGAAGCT GGCGGCTGCC AAGGAGAAGC GCCTGCTGAA CCAAAAGCTG GGGAAGATAA 600 
AGACCCTAGG AGAGGATGAC CCCTGGCTGG ACGACACTGC AGCCTGGATC GAGAGGAGCC 660 
GGCAGCTGCA GAAGGAGAAG GACCTGGCAG AGAAGAGGGC CAAGTTACTG GAGGAGATGG 720 
ACCAAGAGTT TGGTGTCAGC ACTCTGGTGG AGGAGGAGTT CGGGCAGAGG CGGCAGGACC 780 
TGTACAGTGC CCGGGACCTG CAGGGCCTCA CCGTGGAGCA TGCCATTGAT TCCTTCCGAG 840 
AAGGGGAGAC AATGATTCTT ACCCTCAAGG ACAAAGGCGT GCTGCAGGAG GAGGAGGACG 900 
TGCTGGTGAA CGTGAACCTG GTGGATAAGG AGCGGGCAGA GAAAAATGTG GAGCTGCGGA 960 
AGAAGAAGCC TGACTACCTG CCCTATGCCG AGGACGAGAG CGTGGACGAC CTGGCGCAGC 1020 
AAAAACCTCG CTCTATCCTG TCCAAGTATG ACGAAGAGCT TGAAGGGGAG CGGCCACATT 1080 
CCTTCCGCTT GGAGCAGGGC GGCACGGCTG ATGGCCTGCG GGAGCGGGAG CTGGAGGAGA 1140 
TCCGCGCCAA GCTGCGGCTG CAGGCTCAGT CCCTGAGCAC AGTGGGGCCC CGGCTGGCCT 1200 
CCGAATACCT CACGCCTGAG GAGATGGTGA CCTTTAAAAA GACCAAGCGG AGGGTGAAGA 1260 
AAATCCGCAA GAAGGAGAAG GAGGTAGTAG TGCGGGCAGA TGACTTGCTG CCTCTCGGGG 1320 
ACCAGACTCA GGATGGGGAC TTTGGTTCCA GACTGCGGGG ACGGGGTCGC CCCCGAGTGT 1380 
CCGAAGTGGA GGAGGAGAAG GAGCCTGTGC CTCAGCCCCT GCCGTCGGAC GACACCCGAG 1440 
TGGAGAACAT GGACATCAGT GATGAGGAGG AAGGTGGAGC TCCACCGCCG GGGTCCCCGC 1500 
AGGTGCTGGA GGAGGACGAG GCGGAGCTGG AGCTGCAGAA GCAGCTGGAG AAGGGACGCC 1560 
GGCTGCGACA GTTACAGCAG CTACAGCAGC TGCGAGACAG TGGCGAGAAG GTGGTGGAGA 1620 
TTGTGAAGAA GCTGGAGTCT CGCCAGCGGG GCTGGGAGGA GGATGAGGAT CCCGAGCGGA 1680 
AGGGGGCCAT CGTGTTCAAC GCCACGTCCG AGTTCTGCCG CACCTTGGGG GAGATCCCCA 1740 
CCTACGGGCT GGCTGGCAAT CGCGAGGAGC AGGAGGAGCT CATGGACTTT GAACGGGATG 1800 
AGGAGCGCTC AGCCAACGGT GGCTCCGAAT CTGACGGGGA GGAGAACATC GGCTGGAGCA I860 
CGGTGAACCT GGACGAGGAG AAGCAGCAGC AGGATTTCTC TGCTTCCTCC ACCACCATCC 1920 
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TGGACGAGGA ACCGATCGTG AATAGGGGGC TGGCAGCTGC CCTGCTCCTG TGTCAGAACA 1980 
AAGGGCTGCT GGAGACCACA GTGCAGAAGG TGGCCCGGGT GAAGGCCCCC AACAAGTCGC 2040 
TGCCCTCAGC CGTGTACTGC ATCGAGGATA AGATGGCCAT CGATGACAAG TACAGCCGGA 2100 
GGGAGGAATA CCGAGGCTTC ACACAGGACT TCAAGGAGAA GGACGGCTAC AAACCCGACG 2160 
TTAAGATCGA ATACGTGGAT GAGACGGGCC GGAAACTCAC ACCCAAGGAG GCTTTCCGGC 2220 
AGCTGTCGCA CCGCTTCCAT GGCAAGGGCT CAGGCAAGAT GAAGACAGAG CGGCGGATGA 2280 
AGAAGCTGGA CGAGGAGGCG CTCCTGAAGA AGATGAGCTC CAGCGACACG CCCCTGGGCA 2340 
CCGTGGCCCT GCTCCAGGAG AAGCAGAAGG CTCAGAAGAC CCCaACATC GTGCTCAGCG 2400 
GCAGCGGCAA GAGCATGAAC GCGAACACCA TCACCAAGTG ACAGCGCCCT CCCGTAGTCG 2460 
GCCCTGCCTC AACCTTCATA TTAAATAAAG CTCCCTCCTT ATTTTTAAAA AAAAAAAAAA 2520 
AAAAAAA 2527 
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